Dilator effects of amino acid neurotransmitters on piglet pial arterioles.
We examined the effects of topically applied amino acids (glutamate, aspartate, glycine, and taurine) and a synthetic glutamate analogue [N-methyl-D-aspartate (NMDA)] on pial arteriolar tone and cortical surface cerebrospinal fluid (CSF) dilator prostanoid concentrations in anesthetized newborn pigs. We also determined whether prolonged contact of pial arterioles with glutamate (10(-3) M) and aspartate (10(-3) M) would alter arteriolar responses to exogenous isoproterenol or norepinephrine. Vascular responses were determined using the closed cranial window technique and intravital microscopy. Concentrations of prostaglandin E2 and 6-ketoprostaglandin F1 alpha in CSF under the cranial window were determined using radioimmunoassay. At the highest dose tested (10(-3) M), NMDA dilated arterioles by 30 +/- 4% (n = 8), glutamate by 21 +/- 5% (n = 6), aspartate by 28 +/- 10% (n = 5), and taurine by 21 +/- 2% (n = 7). Glycine application did not change pial arteriolar diameter significantly (n = 8). The amino acids tested (NMDA and glutamate) did not increase CSF levels of dilator prostagnoids, and intravenous indomethacin trihydrate did not change vascular responsiveness to NMDA. Furthermore, dilator responsiveness to isoproterenol and constrictor responsiveness to norepinephrine were not affected significantly after 30 min of topical application of glutamate and aspartate to the pial surface (n = 4). We conclude that these amino acids are potent dilators of the neonatal cerebral circulation. The mechanism of dilation in the cases of NMDA and glutamate does not appear to involve dilator prostanoids. Furthermore, prolonged contact with excitatory amino acids under these conditions does not alter subsequent cerebrovascular responsiveness.